The reaction center profile structure derived from neutron diffraction.
Both reaction center protein from the photosynthetic bacteria Rhodopseudomonas sphaeroides and egg phosphatidylcholine can be deuterium labelled; the reaction center protein can be incorporated into the phosphatidylcholine bilayers forming a homogeneous population of unilamellar vesicles. The lipid profile and the reaction center profile within these reconstituted membrane profiles were directly determined to 32 A resolution using lamellar neutron diffraction from oriented membrane multilayers containing either deuterated or protonated reaction centers, and either deuterated or protonated phosphatidylcholine. The 32 A resolution reaction center profile shows that the protein spans the membranes, and has an asymmetric mass distribution along the perpendicular to the membrane plane. These results were combined with previously described X-ray diffraction results in order to extend the resolution of the derived reaction center profile to 9 A.